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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a module for an artificial dialysis with a little eluent 
from adhered parts. 

SOLUTION: In the module fixed at both ends of a hollow fiber membrane with a resin, the 
hollow fiber membrane module is characterized in that the end-adhered parts of both ends cut 
off from the module are cut into small square pieces of about 1 cm and the pieces are 
immersed in warm water of 200 cc for 2 h at 40° C, extracted liquid of the eluent from the 
end-adhered parts is diluted 50 times, and the absorbance of the diluted liquid is not more 
than 0.03 at UV (245 nm). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hollow fiber module which carries out beating of the edge jointing of the both 
ends which started the both ends of a hollow fiber from the module in the module fixed by resin 
to the magnitude of about 1cm angle, and is characterized by the absorbance in UV (245nm) of 
the diluent which diluted the extract which was immersed into 40 degrees C and 200 cc warm 
water for 2 hours, and extracted the effluent from edge jointing 50 times being 0.03 or less. 
[Claim 2] The hollow fiber module according to claim 1 whose water permeability of a hollow 
fiber module is more than 50 ml/hr/m2 / mmHg. 

[Claim 3] The hollow fiber module according to claim 1 or 2 using the hollow fiber to which the 

glycerol was made to adhere as a pit hold-back agent or a hydrophilization agent. 

[Claim 4] The hollow fiber module according to claim 3 whose glycerol deposit efficiency is 50 - 

75%. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hollow fiber module used for artificial 

dialysis. 

[0002] 

[Description of the Prior Art] The hollow filament mold module for artificial dialysis is known for 
many years, was used for many people over the long period of time, and is contributed to many 
chronic-renal-failure patients' prolongation of life, the hollow filament mold module for artificial 
dialysis — a hollow fiber — a supply liquid side and a permeate liquid side — liquid — in order 
to divide densely, it has dried and pasted up. The hollow fiber for artificial dialysis has taken 
porous ******, and in order to hold porous structure in the desirable condition at the time of 
desiccation, the pit hold-back agent is used for drying shrinkage spinning etc. Moreover, in order 
to secure the hydrophilic property after desiccation, the film may be made to contain a 
hydrophilization agent in the hollow fiber which consists of hydrophobic matter. 
[0003] Generally as the pit hold-back agent or hydrophilization agent for hemodialysis, the 
glycerol or the polyethylene glycol is used. 
[0004] 

[Problem(s) to be Solved by the Invention] The pit is made to hold by it being difficult for the 
hollow fiber using the glycerol and the polyethylene glycol as a pit hold-back agent to make a 
proper amount adhere to holding a pit in spinning, and always carrying out superfluous adhesion. 
Although urethane resin is mainly used for adhesion of the module for artificial dialysis, when 
there is much coating weight to the hollow filament of the glycerol used as a pit hold-back 
agent or a polyethylene glycol, an elution nature by-product may be generated. Therefore, in the 
eluting material test of jointing, there are some to which the absorbance of UV (245nm) which is 
dialysis mold hemodialysis apparatus acknowledgement criteria exceeds 0.05 or less, and most 
product yield fall factors of the module for artificial dialysis are occupied. 
[0005] The water permeability of the hollow fiber used for artificial dialysis is high as low- 
molecular protein removal ability, such as beta2-microglobulin, is raised especially recently or 
the therapy approach called hemodialysis filtration which performs hemofiltration to 
hemodialysis and coincidence spreads widely. If the water permeability of a hollow fiber is 
generally raised, the amount of the pit hold-back agent adhering to a hollow filament will tend to 
increase, moreover — if the spinning rate of a hollow fiber is raised in order to raise 
productivity — spinning — it will be in process, the pit hold-back agent accompanied to a 
hollow fiber will increase, and the amount of the pit hold-back agent which adheres to a hollow 
filament as a result will increase. 

[Means for Solving the Problem] this invention persons traced the OH radical and urethane 
resin with which the glycerol which adhered superfluously, and a polyethylene glycol have the 
cause of generating of an elution nature by-product reacting, and generating urethane oligomer, 
as a result of inquiring wholeheartedly that these faults should be solved. Then, in the hollow 
fiber to which only the proper amount of a pit hold-back agent required for pit maintenance was 
made to adhere, it found out that generating of the urethane oligomer from jointing could be 
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reduced extremely, and the absorbance in UV (245nm) came to obtain 0.03 or less hollow fiber 

module for artificial dialysis. 

[0006] That is, this inventions are as follows. 

** The hollow fiber module which carries out beating of the edge jointing of the both ends which 
started the both ends of a hollow fiber from the module in the module fixed by resin to the 
magnitude of about 1cm angle, and is characterized by the absorbance in UV (245nm) of the 
diluent which diluted the extract which was immersed into 40 degrees C and 200 cc warm water 
for 2 hours, and extracted the effluent from edge jointing 50 times being 0.03 or less. 
** The hollow fiber module given [ above-mentioned ] in ** the given water permeability of a 
hollow fiber module is more than 50 ml/hr/m2 / mmHg. 

** The above-mentioned ** using the hollow fiber to which the glycerol was made to adhere as 
a pit hold-back agent or a hydrophilization agent, or a hollow fiber module given in **. 
** The hollow fiber module given [ above-mentioned ] in ** given glycerol deposit efficiency is 
50 - 75%. 

[0007] In this invention, in the hollow fiber to which only the proper amount of a pit hold-back 
agent required for pit maintenance was made to adhere, generating of the urethane oligomer 
from jointing can be reduced extremely, and the hollow fiber module for 0.03 or less artificial 
dialysis in the absorbance in UV (245nm) is obtained. 

[0008] The proper amount of a pit hold-back agent is the case where a pit hold-back agent 
filling factor becomes 60 - 95% here. A pit hold-back agent filling factor shows the rate of the 
pit hold-back agent occupied in all membranous holes, and at 0%, a pit hold-back agent does not 
exist in a pit, but it is shown that all pits are filled up with the pit hold-back agent, and it is 
expressed by 1 00% by the following formulas. 

Pit hold-back agent filling factor =(GL weight x (1-phi) (rhoPLY+phirhoGL))/(hollow filament 
weight x phixrho GL) 

Here, for GL weight, the pit hold-back agent weight in a sample and hollow filament weight are 
the hollow filament weight of a sample, and phi is a void content and rhoPLY. A polymer 
consistency and rhoGL are pit hold-back agent consistencies. Since the engine performance of 
a hollow fiber can fully demonstrate a pit hold-back agent filling factor by making it this range 
and a superfluous pit hold-back agent does not exist in a hollow fiber outside surface, 
generating of a reaction by-product with urethane is desirable few. Even when a pit hold-back 
agent filling factor exceeds 95%, it is possible that it does not fill up with the pit hold-back agent 
completely in a hollow fiber hole/ However, moisture is usually included, the pit hold-back agent 
which contains moisture when a pit hold-back agent filling factor exceeds 95% becomes the 
form where it overflows in a pit, it is confirmed by this invention person that the yield of a 
reaction by-product with urethane is not stopped, and the pit hold-back agent which actually 
exists in a hollow fiber is not desirable. 

[0009] Although especially the water permeability of the hollow fiber in this invention is not 
limited, it demonstrates effectiveness 50 ml/hr/m2 / more than mmHg, and demonstrates 
especially effectiveness more than 150 ml/hr/m2/mmHg. Although especially the spinning rate 
at the time of the hollow fiber manufacture in this invention is not limited, by 50m/, above, it 
demonstrates effectiveness above by 75 morem/, and demonstrates especially effectiveness by 
90m/at the above time. 

[0010] The pit hold-back agent used for this invention is a glycerol or a polyethylene glycol, and 
is a glycerol preferably. 

[001 1] Although there is especially no limitation in the deposit efficiency of the pit hold-back 
agent which applies this invention, 50 - 75% is desirable. It is calculated here by the deposit 
efficiency = pit hold-back agent weight / hollow filament weight of a pit hold-back agent. 
[0012] Although there is especially no hollow fiber material that applies this invention what is 
limited, a cellulose system, a cellulose acetate system, a polysulfone system, a polyacrylonitrile 
system, a polyamide system, etc. are mentioned. 

[0013] Although not limited especially concerning the approach of making the suitable range the 
pit hold-back agent filling factor for attaining this invention By contacting the hollow filament 
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after coming out of a pit hold-back agent immersion tub on a roller, making a hollow filament rub 
a guide etc. and writing it, after coming out of the approach and pit hold-back agent immersion 
tub which wipe off the pit hold-back agent adhering to a roller By removing the superfluous pit 
hold-back agent which went together and adhered to the hollow filament, it is possible to obtain 
a desirable pit hold-back agent filling factor. 
[0014] 

[Example] Although an example explains this invention further below, this invention is not limited 
to this. 

[0015] (1) The measuring method of pit hold-back agent weight, hollow fiber weight, and the 
coating weight of a pit hold-back agent. 

The shape of the shape of a loop formation and a bundle which prepares a suitable quantity 
(about 30g) of a hollow fiber is sufficient. If needed, when a core material is in the interior of a 
hollow filament, this is removed. Since moisture is usually contained in a hollow fiber, 
desiccation removes this. In the condition that moisture evaporation is not barred by the shape 
of the shape of a loop formation, or a bundle, 80 degrees C dries with a forced-air drier for 
about 20 hours. Under the present circumstances, although cautions are required when a pit 
hold-back agent tends to evaporate, in the glycerol and polyethylene glycol which are generally 
used, it is enough in 80 degrees C and about 20 hours. The weight after desiccation is measured 
and let this be hollow fiber weight. After pure water's fully washing the hollow fiber sample after 
a gravimetry and removing an adhering pit hold-back agent completely, a bone dry is carried 
out, and let weight as measurement and let (weight after a hollow fiber weight-bone dry) be pit 
hold-back agent weight. (Pit hold-back agent weight / hollow fiber weight) is the deposit 
efficiency of a pit hold-back agent here. 

[0016] (2) Calculate the measuring method void content of a pit hold-back agent filling factor by 
the well-known approach. For example, it can measure by the following approaches. Humidity 
and a pit hold-back agent are fully removed for a hollow fiber in pure water, superfluous 
moisture is appropriately removed by the filter paper, centrifugal separation, an air drying, etc., 
and weight is measured, an after that bone dry — a gravimetry is carried out and a void content 
is calculated from the consistency of a hollow fiber polymer, a pit hold-back agent consistency, 
and the hollow fiber weight before and behind a bone dry. Moreover, it is also possible to 
calculate from the measurement using a pycnometer and the spinning conditions at the time of 
production (the discharge quantity of a polymer, spinning speed, the bore of the obtained hollow 
fiber, thickness). The consistency of a polymer and a pit hold-back agent can be measured by 
the well-known approach, using a reference value. If a void content can be found, a pit hold- 
back agent filling factor will be calculated from a polymer, a pit hold-back agent consistency, pit 
hold-back agent weight, and hollow fiber weight. 

[0017] [Example 1] The hollow fiber which consists of a cellulose acetate system 
macromolecule as a hollow fiber for hemodialysis applicable to this invention was produced by 
the following approaches. Cellulose triacetate 20 % of the weight, N-methyl-2-pyrrolidone The 
uniform spinning undiluted solution which consists of 24 % of the weight of triethylene glycols 
was produced 56% of the weight. 30-degree C N-methyl-2-pyrrolidone which used the liquid 
paraffin as the liquid in hollow, extruded said spinning undiluted solution from the double 
spinneret to coincidence as a 1 30-degree C condition, and was prepared caudad 50mm 14 % of 
the weight, triethylene glycol 6 % of the weight, water After being immersed into the coagulation 
liquid which consists of 80 % of the weight and rinsing, it is 1-2 to a glycerol. You make it 
immersed during a second. The glycerol which adhered to the hollow filament superfluously is 
removed by wiping off the glycerol which adhered on the hollow filament taking over roller until 
it results [ from a glycerol immersion tub ] in a desiccation process by roller-like sponge. 
Spinning rate 80 m/min after making it dry in hot blast It rolls round by the winder. Thus, the 
rolled-round hollow filament was processed into the module. 

[0018] [Example 2] The hollow fiber which consists of a cellulose acetate system 
macromolecule as a hollow fiber for hemodialysis applicable to this invention was produced by 
the following approaches. Cellulose triacetate 20 % of the weight, N-methy|-2-pyrrolidone The 
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uniform spinning undiluted solution which consists of 24 % of the weight of triethylene glycols 
was produced 56% of the weight. 30-degree C N-methyl-2-pyrrolidone which used the liquid 
paraffin as the liquid in hollow, extruded said spinning undiluted solution from the double 
spinneret to coincidence as a 1 30-degree C condition, and was prepared caudad 50mm 14 % of 
the weight, triethylene glycol 6 % of the weight, water It is a glycerol, after being immersed into 
the coagulation liquid which consists of 80 % of the weight and rinsing 1-2 You make it 
immersed during a second. The glycerol which adhered to the hollow filament superfluously is 
removed by making it run, rubbing a hollow filament in two or more guides by the air transit part 
until it results [ from a glycerol immersion tub ] in a desiccation process. Spinning rate 80 
m/min after making it dry in hot blast It rolls round by the winder. Thus, the rolled-round hollow 
filament was processed into the module. 

[0019] [Example of a comparison] The hollow fiber which consists of a cellulose acetate system 
macromolecule as a hollow fiber for hemodialysis applicable to this invention was produced by 
the following approaches. Cellulose triacetate 20 % of the weight, N-methy|-2-pyrrolidone The 
uniform spinning undiluted solution which consists of 24 % of the weight of triethylene glycols 
was produced 56% of the weight. 30-degree C N-methyl-2-pyrrolidone which used the liquid 
paraffin as the liquid in hollow, extruded said spinning undiluted solution from the double 
spinneret to coincidence as a 1 30-degree C condition, and was prepared caudad 50mm 14 % of 
the weight, triethylene glycol 6 % of the weight, water It is a glycerol, after being immersed into 
the coagulation liquid which consists of 80 % of the weight and rinsing 1-2 You make it 
immersed during a second. Spinning rate 80 m/min after drying a hollow filament [ having come 
out of a glycerol immersion tub ] in hot blast It rolls round by the winder. Thus, the rolled-round 
hollow filament was processed into the module. 

[0020] Beating of the edge jointing of the both ends which started the both ends of the above- 
mentioned hollow fiber from the module in the module fixed by resin was carried out to the 
magnitude of about 1cm angle, and the absorbance in UV (245nm) of the diluent which diluted 
the extract which was immersed into 40 degrees C and 200 cc warm water for 2 hours, and 
extracted the effluent from edge jointing 50 times was measured. A result is shown in Table 1. 
0021] 

[Table 1] 



BfcftSC UV 2 4 5) 




wm2 






0. 0 1 8 


0. 0 2 4 


0. 0 4 5 



[0022] The path clearance of a vitamin~B12 myoglobin was measured on condition that amount 
of amount of temperature blood side streams of 37 degrees C 200 ml/min dialysing fluid side 
streams 500 ml/min as an index of the ultrafiltration rate (Following UFR and abbreviation) of 
37-degree-C pure water of the above-mentioned module, and the penetrable ability of the 
hemodialyzer. A result is shown in Table 2. 
[0023] 
[Table 2] 







^bjfe^J 2 


mm 


UFR 


1 6 8 


1 7 1 


1 8 2 


¥9 I >B12? 'JT7> 
X 


1 1 8 


1 1 7 


1 2 0 




3 0 


3 1 


3 3 



Unit UFR : ml/(hr-m2 and mmHg) 

Path clearance : ml/min [0024] It asked for the glycerol deposit efficiency of the hollow fiber 
before assembling to the above-mentioned module, the void content, and the glycerol filling 
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factor. The consistency of cellulose triacetate set the consistency of 1 .3 and a glycerol to 1 .26 
in count. A result is shown in Table 3. 
[0025] 
[Table 3] 





rnsmi 




ami 




6 4% 


6 2% 


7 4% 




7 2% 


7 1% 


7 3% 




9 0% 


8 8% 


10 2% 



[0026] It turns out that the absorba nee of UV (245nm) of the module using the hollow filament 
to which removed the glycerol which adhered to the hollow filament superfluously from the 
result of Table 1, and only the proper amount made the glycerol adhere falls compared with the 
example of a comparison, and has become 0.03 or less. 

[0027] As for the result of Table 2, only a proper amount shows that what has the water 

permeability of the module using the hollow filament to which the glycerol was made to adhere 

and penetrable ability equivalent to the example of a comparison is obtained. 

[0028] In the deposit efficiency of the glycerol of the hollow filament obtained by removing the 

glycerol which adhered superfluously from the result of Table 3, all are decreasing compared 

with the example of a comparison, and it turns out that a proper quantity of the glycerol can be 

adhered. 

[0029] 

[Effect of the Invention] The hollow fiber module to which only the proper amount made the 
glycerol adhere can reduce generating of the urethane oligomer from jointing extremely, the 
absorbance in UV (245nm) can attain 0.03 or less, and the hollow fiber module for artificial 
dialysis also with water permeability and the transparency engine performance equivalent to the 
former is obtained. 



[Translation done.] 
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K2S«i*P&«fet)ffmiU 5 0BiT*t»tJft3 0 
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> 5 6M«%, h'JxfUyyijn-;V2 4li°^ 

Ql*iM£ MfB^Jl^ l 3 0°C<D$m£ LT[Sia# 
K2a«S*Pft«t9J«PLfflU 5 0nnT*»i:»*tfc3 0 
tON-75f;V-2-lfn'J F> 1 4MM%, h'Jx 
fuvyjn-;!/ 6fiM 0 / 0> 7j< 8 0M%^&j«% 



(4) 

5 

SHiS't'fcaatu ykmi,rcm^v-^vy^\ ~2 ms 
mmz#% 0 ?v -t y v&mmfrzimxmtcmzt'c 

8 Om/min ^Ty-ry^-T-^t^So C©«BcLT# 

[0019] uasMw *»wfcea-r*jfli«sa«fffl© 

7-bx-h 2 OM»%, N-^^;l/-2-tfD'J K> 
5 62*%. F'JxfU^ijD- ;l/2 4Mm%frt> 

fti&tU tfifSB^lRSK* l 3 CCOttJKfc LTITOc 
2SIS*n^J;Dlf LffiU 5 0n"WtR^fe3 0t 
©N-^^l/— 2-tfPU K> 1 4li%, h-yxf- 
l/y^ijn-;]/ 6M%, zk 8 0M%fr&j*3i8 
B?S* ic fl« U TkjUfeL fct£ $r 'J -b U l ~2 g>ra§ 

SfCTffciiSiirfcm, i&5*il£|8 Om/min fCTV^^ 20 

[0 0 2 03 ±E#ffliWK©W**W»'eH5£ffcLfc;e 
8I»»W*:*&1 cmfc©±t£fc*ffl|0rU 40°C, 20 

o c coia*+fc-i^ifflaaiLTJSgiJS3iK»*^©jsm 

(2 4 5 nm) £fett3©ftjg«£LfCo 1 
[00 2 1] 30 

[ii] 



W&ti UV2 4 5) 




^5^12 




mm 


0. 0 1 8 


0, 0 2 4 


0. 0 4 5 



[00 2 2] ±IB ; e^aL— ;1/© 3 7 tttrkOEftatifliS 

jsc wtu f r hm) , jfe»a«f»©aiittfii©»«i: 

LTjgg 3 7 rjfa»«at» 200ml/rain jg#TT&{U 
Il5 0 0ml/minOift^ tT£ 5 >B 1 2 5:* 

to 

[0 0 2 3] 
[S2] 



«fB8 2 0 0 1 - 1 9 0 9 3 4 
6 











UFR 


] 6 8 


1 7 1 


1 8 2 


¥9 S >B12? UT^> 
X 


1 1 8 


1 1 7 


I 2 0 




3 0 


3 1 


3 3 



UFR : m 1/ (h r • m 2 • mm 

Hg) 

?V7?yx :ml/min 

[0 0 2 4] ±m : £i?3.-Mcmfr±LT?>M(Dtp&&m 
[0 0 2 5] 



[S3] 






HJfe0J2 






6 4% 


6 2% 


7 4% 




7 2% 


7 1% 


7 3 % 




9 0% 


8 8% 


1 0 2% 



[0 0 2 6] gl ©tt*fr&*2fcfcjI»fi:tt*Lfc^ 

u-tu >©i$i*fTV>3LE«©#if y -ty 

fcft'S&^fflW'c^a — ;KDUV (2 4 5 nm) <D%. 

[0027] a2®6*fr&*iEM©#?y-fey 

[0028] m3<Dmmfr>bffimiictt%Lrc7v*vy 
^i&s-r £ z. t Tit p> ntc tp&k<D 9 y -t? y yottmm 
mtmmt it^tn^m^M^c^, d , j1ies©#© 

[0 0 2 9] 

5? a -;Ki, e> © •> u * y =r v- ©sg 

^*ffiJ6TfiWP#, UV (2 4 5 nm) fcfetJSKJt 

fci^©Aiatfffl©4»£*H*es?a-;i/tf»&n*o 



F£-M##) 4C077 AA02~AA05 BB01 LL05 NNOl 
PP02 PP07 PPIO PP15 
4D006 HAOl JA13C JBOl IIAOI 

MA40 MB02 MB09 MB20 MC11 
MC18 HC18X MC39 MC54 
HC62 MC85 MC90 NA04 NA13 
NA17 NA18 NA58 NA64 PB09 
PB52 PC47 



